The International Food Policy Research Institute (IFPRI), established in 1975, provides evidence-based policy solutions to sustainably end hunger and malnutrition and reduce poverty. The Institute conducts research, communicates results, optimizes partnerships, and builds capacity to ensure sustainable food production, promote healthy food systems, improve markets and trade, transform agriculture, build resilience, and strengthen institutions and governance. Gender is considered in all of the Institute's work. IFPRI collaborates with partners around the world, including development implementers, public institutions, the private sector, and farmers' organizations, to ensure that local, national, regional, and global food policies are based on evidence.
INTRODUCTION
Land and water are two key natural resources on which poor people depend for their livelihoods, and often more heavily than the nonpoor. Within agriculture, irrigation water is a vital resource for many productive and livelihood activities, and irrigation technology has been suggested as a key strategy to enhance agricultural productivity especially in economically water scarce areas, that is, areas where water is not a limiting factor but farmers lack the financial means to develop available water resources (Hussain and Hanjra 2004) . Access to reliable irrigation water can enable farmers to adopt new technologies and intensify cultivation, leading to increased productivity, overall higher production, and greater returns from farming. This, in turn, opens up new employment opportunities, both on and off the farm, and can improve incomes, livelihoods, and the quality of life in rural areas. The productivity of crops grown under irrigated conditions is often substantially higher than that of the same crops under rainfed conditions. Higher productivity helps increase returns to farmers' endowments of land and labor resources.
In addition to higher production stemming from high yields, production is also increased by higher land use intensity and cropping intensity. Farmers using irrigation are known to raise up to three irrigated crops per year, unlike in rainfed agriculture where farmers can have only one or two crops per year (Dhawan and Datta 1992) . Access to good irrigation enables crop-switching: replacing low-yielding and less profitable crops with new high-yielding and more profitable crops. Implicitly, this can imply switching from subsistence production to market-oriented production. Thus, irrigation can lead to crop diversification and enable the poor and smallholders to spread risk more evenly over the course of a year (Reardon and Taylor 1996) .
Irrigation is also one of the technologies farmers can use to adapt to climate variability and change. Climate variability and change pose a major threat to agricultural production in developing countries (Thornton et al. 2009; Schmidhuber and Tubiello 2007; Thomas and Twyman 2005) . For example, the harvests from rainfed agriculture in Africa south of the Sahara could decrease by as much as 50 percent by 2020 as a result of climate variability (PARRY, 2007) . Further, scientists estimate that the effects will be inequitably distributed among certain socioeconomic groups, with women and the poor being particularly vulnerable (Tol et al. 2004 ; Thomas and Twyman 2005; Neumayer and Plumper 2007; Arora-Jonsson 2011) .
Access to good irrigation not only allows poor people to increase their production and incomes but also enhances their opportunities to diversify their income base and reduce their vulnerability to the seasonality of agricultural production and external shocks. Water can also generate other streams of income as the poor use it for other farm and nonfarm production activities, particularly small-scale rural enterprises such as livestock rearing, fish production, brick making, and so on.
Such direct effects of irrigation may, however, be distributed inequitably. As the benefits of irrigation infrastructure are closely tied to landownership, the first-generation beneficiaries tend to be large, medium, and small landowners, respectively. Women may also not benefit from irrigation technologies due to their low access to and ownership of land and other gender-based constraints. Intrahousehold dynamics also influence how households manage their assets and the income derived from the use of those assets. As a result, women may not always share in subsequent benefits of irrigation technologies such as increased income.
The development and dissemination of irrigation technologies have to take into account gender considerations and recognize the roles that women play in agriculture and in climate adaptation. A variety of approaches have been used to increase women smallholder farmers' access to technologies. These include, but are not limited to, direct targeting of technologies to women smallholder farmers, subsidy programs, and developing technologies with the participation of women farmers, among others. Despite the recognition that women play and will continue to play a major role in agriculture production and climate adaptation given their contribution to African agriculture, recent reviews conclude that a critical gender gap exists between men and women smallholder farmers in access to and use of irrigation technologies across the developing world (FAO 2011) .
A shift has occurred toward market-based approaches for technology development and dissemination, with the argument that such approaches are more sustainable and build local systems for technology delivery. This paper focuses on assessing the effectiveness of a market-based approach to technology dissemination in reaching and benefiting women smallholder farmers using KickStart irrigation technologies as a case study. KickStart is a nonprofit nongovernmental organization that sells mechanized, but nonmotorized, pumps targeting low-income farmers to reduce poverty by enhancing production and generation of agriculture-based incomes. The organization uses a market-based model in Kenya, Tanzania, and Mali, with distribution channels in Uganda, Rwanda, Sudan, Malawi, and Zambia. This assessment uses sales data generated by KickStart paired with qualitative data collected from men and women smallholder farmers and key informants in Kenya and Tanzania. The study seeks to answer four key research questions: (1) What are the key gender differences in pump acquisition, ownership, and control at the household level and is there need for specific strategies to reach women? (2) Does ownership of the pump by women influence decisions on crop choice and use of income from irrigated crops? (3) What are the household-level impacts of owning the pumps, as perceived by men and women? and (4) How effective has KickStart's Mobile Layaway program been in increasing reach to women and changing gender gaps in pump ownership?
Results from sales-monitoring data in Kenya and Tanzania show that women purchase less than 10 percent of the pumps and men continue to make most of the major decisions on crop choices and income use. However, the findings vary by type of crop: men make major decisions on high-income crops such as tomatoes, whereas women have relatively more autonomy on crops such as leafy vegetables. Despite their low ownership of pumps, women describe household benefits from pump use including improved food security and ownership of complementary assets. Drawing from data on the new Mobile Layaway credit program implemented by KickStart to increase women's purchase of the pumps, the study concludes that specific measures need to be taken by businesses toward the goal of reaching and benefiting women.
CONCEPTUAL FRAMEWORK
Assets are the building blocks of a sustainable livelihood. By building assets, individuals and households develop their capacity to cope with the challenges they encounter and to meet their needs on a sustained basis. The Sustainable Livelihoods Framework (Scoones 1998) draws attention to the variety of assets (physical, natural, financial, social, political) that contribute to making a sustainable livelihood and to ways in which they are interdependent. These assets are combined in pursuit of different livelihood strategies to achieve sustainable livelihood outcomes.
Assets are, however, unequally distributed between rich and poor, and also between men and women, nationally as well as within communities and households (Hausmann et al. 2010) . A growing empirical literature from both developed and developing countries has shown that distribution of assets within the household is critical to household and individual well-being, as measured by outcomes such as food security, nutrition, and education (Deere and Doss 2006; Quisumbing 2003) . A gendered assets and livelihoods framework (Meinzen-Dick et al. 2011 ) is used for this study (see Figure 2 .1). The framework uses assets as the starting point, or the base, through which households or household members determine what livelihood strategies to pursue either jointly or individually. For our purposes, women must own an irrigation technology, either individually or jointly with their husbands, in order to pursue irrigated agriculture. And the decisions that women can make regarding livelihood strategies and the degree to which they control the outcomes of those strategies are dependent on the relative autonomy they have regarding the use of assets. Such outcomes may include consumption or investments and savings, which can in turn be used to purchase or accumulate more assets.
In our study, assets used in various livelihood options and assets purchased or acquired as a result of the pump were also categorized into natural, physical, human, financial, social, and political. Natural assets include land, water, trees, genetic resources, and soil fertility; physical assets include agricultural and business equipment, houses, consumer durables, vehicles and transportation equipment, water supply and sanitation facilities, and communications infrastructure; human assets include education, skills, knowledge, health, and nutrition, which are embodied in the labor of individuals; financial assets include savings, credit, and inflows (state transfers and remittances); social assets include membership in organizations and groups and social and professional networks; and political assets include citizenship, enfranchisement, and effective participation in governance (Meinzen-Dick et al. 2011 ).The framework is especially useful in testing the hypothesis that interventions that increase women's stock of a particular asset can improve the bargaining power of the individual or individuals who control that asset, leading to increased autonomy and decisionmaking and to better development outcomes. In the case of the KickStart pump, purchase and ownership of the pump is expected to lead to a higher say by women on crop choice and on management of the income from the irrigation pumps. This would then translate to higher incomes in the hands of women, and an accumulation of other assets by women.
BACKGROUND AND SETTING

Role of Irrigation Technology in Kenya and Tanzania
Tanzanian and Kenyan household economies depend largely on rainfed agriculture. Due to weather variability and the aridity or semi-aridity of most agroecological zones in both countries, rainfall has been historically unreliable and crop output is, therefore, inconsistent. Historically, dry season irrigation was practiced in eastern and southern Africa to help farmers produce crops throughout the year (Rockstrom 2000) , but due to the inefficiency of watering using buckets and other such basic equipment, production by irrigation remained minimal. Changes in smallholder and large-scale schemes in recent years have led to adoption of new technologies by individual irrigator farmers such as motorized pumps, manually operated treadle pumps, low-head drip-irrigation kits, and locally manufactured sprinkler and drip systems (Giordano et al. 2012) . These technologies allow farmers to access water sources previously unavailable, as well as to use water more effectively in their plots. Irrigation also allows smallholder farmers to move from traditional food grain crop production for subsistence to producing high-value vegetables and fruits and to commercialize their production (Giordano et al. 2012) .
Half of Tanzania receives less than 762 mm of rainfall annually (Shemsanga, Omambia, and Gu, 2010) . A large portion of the country requires irrigation to attain agricultural production that can sustain livelihoods. Responding to this production challenge, Tanzania launched the National Irrigation Master Plan in 2002. Four types of irrigation schemes can be identified in Tanzania: (1) traditional, including gravity irrigation through furrows; (2) rainwater harvesting; (3) improved schemes, which according to the United Republic of Tanzania (2001) are schemes that receive support to ensure effective performance of improved rainwater harvesting for increased and stable production, productivity, and profitabilitysuch support ranges from rehabilitation of traditional irrigation infrastructure to the development of water storage facilities and technical facilitation and capacity building for farmers to improve the management of their irrigation schemes; and (4) large-scale commercial irrigation schemes (Ministry of Water and Irrigation 2010).Traditional schemes are managed by farmers and are often characterized by poor infrastructure and conflicts over water use especially where community institutions are weak. Traditional irrigation schemes in Tanzania cover a wide range of approaches ranging from traditional furrows in highland areas to basic water-diversion practices, pit and trench farming in the lowland areas, and laborintensive terracing in hilly areas (AGWater Solutions 2011; United Republic of Tanzania 2001). Rainwater-harvesting schemes are mainly found in the arid and semiarid areas of central and western Tanzania and involve either direct tapping of rainwater in bunded1 fields or diversion of rainwater runoff from seasonal and ephemeral rivers. Farmers using rainwater-harvesting techniques often suffer from poor infrastructure for diverting harvested water and lack control of water in the bunds. The large-scale commercial irrigation schemes are mainly government or private-sector funded and managed, often have permanent structures and facilities for irrigation, drainage, and flood protection, and have been designed with full water control and measurement to assist in water delivery and management. The performance of the large-scale schemes has gradually increased in terms of water management, water use efficiency, and crop yields. For example, paddy yields of up to 10 metric tons per hectare (/ha) have been achieved by some smallholder farmers, but most farmers still yield about 4.0 to 5.0 tons/ha) on average. Rice is by far the most important irrigated crop in Tanzania. Other irrigated crops include maize, onions, tomatoes, sugar cane, tea, coffee, and cut flowers.
Similarly, in Kenya, more than 80 percent of the country is classified as arid or semiarid. Three organizational types of irrigation schemes are commonly practiced, namely, smallholder, large-scale surface, and agro-industrial (IWMI 2002) . Smallholder schemes are operated by individuals or small groups of farmers. The produce from such schemes is used to meet subsistence and domestic and local market demand. Smallholder irrigation schemes are often financially challenged and characterized by poor maintenance, absence of functional farmer support services, and low-income earnings by farmers. Large-scale surface schemes are operated and maintained by the government, large development corporations, or farmer associations. Some of those schemes have since collapsed, and where they have not collapsed, farmers struggle to buy inputs and to market their produce. Agro-industrial irrigation schemes have been developed for high-value crops, notably flowers, and are financed and developed by private corporations and individuals. They are produced exclusively for export markets and bring high profits to the owners (IWMI 2002) .
Gender and Irrigation Technology
Attention to gender issues in irrigation arises from two basic concerns. The first is the ineffectiveness and inadequacy of technologies and institutional choices as a result of the neglect of gender considerations in many irrigation programs. The second arises from the need to recognize the important roles of women in agricultural activities and the constraints that they face in accessing productive resources including technologies.
Over the past decade and longer, there has been emphasis on the need to integrate gender analysis into irrigation programming. However, the extent to which that actually occurs has been negligible. One reason for this lack of congruence between stated intentions and actual practice is that water-related projects usually have strong technical components and are implemented by engineers who rarely have requisite skills and training to integrate gender concerns (Van Koppen 2002; Zwarteveen 1998; Rathgeber 2003) . A review of a set of World Bank irrigation projects that became effective after 1997 found that less than half (47 percent) had addressed basic poverty issues, 11 percent had special assistance components for the poor, 6 percent monitored impact on the poor, and only 23 percent had special provisions to assist female farmers (Van Koppen 2002; World Bank 2002) .
Studies of traditional irrigation projects show that in spite of the projects' aim to alleviate poverty, rights to irrigated land and water are rarely vested in poor men, and even less frequently in poor women (Van Koppen 1998) . There is evidence that in some instances, the change from rainfed agricultural systems to irrigation can erode women's rights to use of land and other resources. Some early studies of the Jahaly-Pacharr irrigation project in the Gambia provide a good example of the potentially detrimental effects of irrigation projects on women. With the introduction of irrigation technology, women's resource and access rights declined. They had formerly grown swamp rice in the region, but when the irrigation project was set up, their land was redesigned as part of communal or household farms, under the direction of male household heads (Whitehead 1998) . Although women benefited from the increased economic prosperity of the area, they became more dependent on male heads of households, providing labor for their lands, whereas in the past they had had usufruct rights of their own (Carney 1993) .
Although women have often been disadvantaged and have lost rights and status as agricultural systems became increasingly technology-based and commercialized, there also have been instances where they have benefited from changes, sometimes as a result of their own negotiations to ensure that they received benefits or rights. Van Koppen, Nagar, and Vasavada (2001) report on a project in India where a women's group came together to manage an irrigation project. The report shows that putting irrigation technologies into the hands of women in order to irrigate plots over which women share decisionmaking power is well feasible and leads to multiple benefits. Women's ownership and management of equipment bring with it the social status attached to serving the community and, in principle, a water income for the group as a whole.
Studies in Carchi, Ecuador, have shown that irrigation is adopted less by female-headed households than male-headed households (Bastidas 1999) , and Kulkarni (2012) reports that in Sri Lanka men are generally more involved than women in decisionmaking and water management in the irrigation schemes. Studies on individually owned treadle pumps are less widely documented (Chancellor and O'Neill 2000) . However, evidence exists that demand for such technology for smallholder irrigation is growing in, for example, Zambia (Chabayanzara and Breth 1994) . Female farmers are, however, disadvantaged in accessing such technology because of limited access to information, high initial costs, and lack of proper financial tools (Giordano et al. 2012) . Just as with the smallholder irrigation schemes, relatively well-off farmers have a significantly higher probability of adopting the treadle pumps. In addition, evidence from Malawi has shown that in cases where women have access to such technology, they are more likely to pay cash for the pump, whereas male adopters mostly acquire the pump through a loan (Kamwamba-Mtethiwa et al. 2012 ). This may reflect biases that women face in credit markets or women's lack of ownership of assets that are suitable for collateral.
Addressing gender issues in irrigation programs can have an impact on adoption of technologies (Descheemaeker, Amede, and Haileslassie 2010) and can lead to broader changes in gender relations. When women were engaged in the rehabilitation and design of an irrigation project in South Africa, the male-dominant community they belonged to changed its behavior toward them because their involvement in the project improved the community's economic situation (Stimie and Chancellor 1999) . Similarly, in Burkina Faso, a case study by the Gender and Water Alliance showed that overall productivity increased when women and men were allocated small separate plots rather than larger household plots. Women proved to be good irrigation farmers and preferred to work their own plots. As they became economically less dependent on their husbands, they were able to help support their relatives and increase their own opportunities for individual accumulation of wealth in the form of livestock. The effects of having an individual plot also significantly improved the bargaining position of women within households (Appleton and Smits 2003) .
KickStart International
Established in 1991, KickStart International has on-the-ground country programs in Kenya, Tanzania, Zambia, Mali, and Burkina Faso, with a team of more than 120 locally based field agents who implement extensive marketing, education, and awareness-building activities designed to encourage adoption and generate demand for its manually powered irrigation pumps. KickStart also sells its products to other countries in Africa through its Global Institutional Partnerships Program. Because changing the behavior of farmers who have practiced rainfed farming for generations is a long process, KickStart's agents use a variety of methods to demonstrate the impacts of irrigation and encourage the adoption of the pumps. An essential part of the outreach strategy is to partner with NGOs, agricultural companies, local farmer cooperatives, and women's groups to demonstrate the pumps to their memberships and educate partners on the critical role irrigation can play in helping farmers secure their livelihoods and take themselves out of poverty (KickStart 2012) .
KickStart has continued to develop and improve its pumps, in particular starting with the MoneyMaker Suction Pump originally released in 1996 (Table 3. $155 2 ) for the latest model, the MoneyMaker Max, to 5,990 Kenyan shillings ($73) for the Hip Pump. Further information on pump models and functions is available at www.kickstart.org. While KickStart builds market demand for irrigation pumps, it seeks to optimize a sustainable supply chain through a network of more than 400 local, private-sector dealer shops across the countries where they work. The dealers work closely with KickStart's field agents as the main point of sale for the pumps. Creating sustainable local knowledge about irrigation, training farmers on how to use the pumps, and building a local for-profit supply chain to sell the pumps and spare parts are the essential components of KickStart's work to create long-term sustainable impacts for farmers. Starting in the mid-2000s, KickStart began implementing strategies to increase uptake of the pumps by women farmers. For example, the organization has made a number of adjustments to marketing and targeting strategies such as using women extension workers and sales representatives in campaigns to establish pumps in new areas and including women in demonstrations and outreach activities in rural areas. In 2011 KickStart began a Mobile Layaway pilot program that facilitates gradual purchase of pumps by financially constrained farmers.
DATA AND METHODOLOGY Data Collection
Data for the qualitative component of the study were collected in Tanzania's Mwanza, Tabora, and Iringa regions and in the Murang'a, Thika, and Bungoma districts of the Central and Western provinces in Kenya between May and July 2011. The sites were purposively selected to represent areas with high numbers of pump purchases due to their agroecological characteristics that required irrigation for crop production. They were also selected to represent different levels of gender stereotyping (low and high) and proximity (low and high) to urban centers. Areas with strong gender stereotyping were taken to be those where gender divisions of labor, ownership patterns, and general gender stereotypes were thought to be strong and to be both culturally and socially embedded in people's lives. Areas with weaker gender stereotypes were areas where gender roles and responsibilities were continually changing and evolving either due to increasing urbanization or an increasing mix of ethnic groups with different gender norms and beliefs.
In Tanzania, Mwanza represents the Lake Zone, which is characterized by semiarid to subhumid conditions with an annual precipitation of 500 to1,000 millimeters (mm)per year (De Pauw 1985) . Flood irrigation of rice is common, and small-scale irrigation using pumps and buckets is also an emerging practice. According to sales data, from 2005 to 2009, the Lake Zone accounted for about 20 percent of the pumps sold in Tanzania (Nkonya et al. 2011) . Tabora Region represents the Western Zone, a plateau region rising 800 to 1,500 meters above sea level and with annual precipitation of 800 to 1,300 mm (De Pauw 1985) . Tabora is rural with expected medium to high gender stereotyping. Iringa is the most rural of the three regions and represents the Southern Highlands with an altitude of 1,200 to 2,300 meters above sea level and annual precipitation of 800 to 2,000 mm (De Pauw 1985) . Iringa is also the breadbasket of Tanzania with fertile volcanic soils. The Southern Highlands accounted for 14 percent of KickStart pump sales in Tanzania from 2005 to 2009. In total, the three zones represented in this study accounted for approximately 53 percent of KickStart pump sales in Tanzania (Nkonya et al. 2011) .
In Kenya, Murang'a and Thika represent two of the several districts in the agriculturally productive and partly humid Central Province. The areas of highest agricultural potential in Murang'a receive an average annual rainfall of between 1,400 and 1,600 mm. Reliable and well-distributed rainfall facilitates a suitable environment for the commonly practiced cultivation activities in this area. In some of the dryer regions, the challenge of inadequate water supply has led to an increase in water-harvesting interventions in the region. Maize, beans, tomatoes, French beans, and Irish potatoes are among the main food crops grown in the region (NEMA 2011a). Thika District receives rainfall ranging from 965 to 2,130 mm. The semiarid eastern part of Thika is reported to receive rainfall ranging from 116 to 965 mm (Environmental Resources Management ,2011) . Topographically, although Thika is suited for irrigated plantation farming, rainfall patterns determine the agricultural activities and the types of crops being grown in the district (Municipal Council of Thika 2008). Murang'a and Thika accounted for approximately 20 percent of pump sales in Kenya and represented areas of low gender stereotyping owing to their close proximity to Nairobi. Finally, Bungoma District, the third study site, is located in western Kenya and is characterized by a mean annual rainfall of 1,000 to 2,000 mm. The main food crops grown in Bungoma are maize, beans, tomatoes, and sweet potatoes, whereas, tea and sugarcane are among the main cash crops. According to the District Plan (NEMA 2011b), the main sources of water for irrigation are wetlands, small streams, and runoff. Western Province accounted for approximately 20 percent of pump sales in Kenya from 2005 to 2009. Bungoma District is rural and typically more gender stereotyped than the other study districts in central Kenya.
A total of 27 focus group discussions (FGDs) were carried out across the two countries. Of those, 11 were women only, 11 were men only, and five were mixed. Focus group participants were selected from lists of farmers from the selected villages who had purchased pumps. As the FGDs involved only farmers who had bought pumps, the selection of the villages was done based on numbers of farmers in those villages that had bought pumps. These villages therefore had the highest numbers of pump buyers in their respective districts. The minimum number of people per group was six and the maximum was 18. In some cases, the groups were split to facilitate discussion. Table 4 .1 shows the total number of FGDs and participants. During the FGD, any conversation that could be presented graphically during the discussion was documented and displayed in flip charts for all to see (for example, the impact diagrams). The checklist was pretested and subsequently administered to sex-disaggregated groups of men only, women only, and mixed groups of men and women. The questions for each type of FGD were similar, but language was adjusted to suit the different gender groups. FGDs took an average of three hours, and participants were encouraged to ask questions or make comments during and following each discussion. In addition to the FGDs, a second study, consisting of two components, was done in Kenya. First, in-depth individual interviews were conducted to provide more data on decisionmaking and control of income, areas that were deficient in the initial study. The decision to conduct the second study was made during the end-term review of the project when gaps in the decisionmaking component of the earlier study were identified. The individual interviews were carried out to gain more in-depth information on the ownership and use of the pumps and decisionmaking (nine households; six male-and three femaleheaded).
Second, a rapid assessment of layaway pump purchases was done to establish the benefits, challenges, and ways of improving the service. The need for the layaway study arose from discussions at a presentation of results of the initial study and from recommendations that KickStart needed to do more to increase women farmers' access to its pumps. For this study six men and six women were interviewed. These farmers were selected purposively based on pump sale information obtained from KickStart records and availability of respondents to be interviewed.
Analysis Methodology
We analyzed the data from the FGDs using the content analysis technique, where responses are arranged into categories and analyzed according to themes (Powell and Renner 2003) . The data were analyzed along five categories of questioning, namely, (1) understanding asset ownership, the pump, and its use; (2) main crops irrigated and decisionmaking about them; (3) understanding impacts of the pump; (4) understanding challenges of accessing, owning, and using the pumps; and (5) strategies for increasing access to pumps by women.
RESULTS AND DISCUSSION
Awareness, Purchase, and Perceptions of KickStart Pumps by Men and Women
Results from sales data show that overall approximately 6 percent of pump sales in Tanzania From the sales data, the MoneyMaker Plus was the most commonly used pump in Tanzania, whereas in Kenya, the most commonly purchased was the Super MoneyMaker Plus. In Kenya, most FGD participants used the Super MoneyMaker Plus. The difference between the two countries in pump preference was due to different strategies being used in the launch of the different pumps. In Kenya, a lot of publicity during the launch of the Super MoneyMaker Plus characterized it as a pump suitable for the poor. Women in particular preferred the MoneyMaker Hip Pump because it was easy to use and had no operational cost. Participants in some areas, for example, in central Kenya, mentioned that the use of legs to pump water is culturally inappropriate for women. Similar reports were documented in Nigeria in the case of a pedal-operated, bicycle-mounted rice thresher that women rejected for being culturally unacceptable (Quisumbing and Pandolfelli 2010) . New technologies need to take into account such gender differences and consider both men's and women's perceptions in the design. Manual pumps, for example, have been introduced for irrigation and been successful in many countries but have faced adoption hurdles in other countries. Women in several regions of India, for example, adopted treadle pumps under a project partially funded by USAID and implemented by International Development Enterprises (India). The newly irrigated fields increased yields, and women's incomes and sense of empowerment both rose. Similar pumps were introduced in several countries in Africa south of the Sahara under other programs, but their adoption by women was more mixed. Anecdotal reports from Zimbabwe noted that some women "felt exposed" when operating these above-ground models, and others reported fatigue. In addition, the initial and operational cost was deemed too high for the use of these pumps by women in vegetable gardens intended for home consumption rather than for market.
Ownership and Use of the KickStart Pump and Other Assets
In Tanzania, a majority of participants stated that men and women decided whether to buy a pump jointly. In cases where they disagreed, the husband made the final decision. In some cases, however, men simply bought pumps and brought them home. "My husband just brought the pump one evening when he was coming back from Njombe," said a woman FGD participant in Tanzania.
A few women, especially from female-headed households, bought pumps. Joint decisionmaking between husband and wife in the purchase of the pumps was found to be more common in Iringa Region than in Tabora Region, which was classified as a region with higher levels of gender stereotyping. When a group of farmers owned the pump, all the members of the group made the decision to purchase the pump irrespective of whether it was a women-only or mixed group.
From the FGDs, we learned that women knew less about the pumps than did men, due to several factors, including lower levels of education, less mobility, and unequal access to information. The main sources of information on the pumps for both men and women were NGOs that distributed pumps to farmers, agricultural shows, field days, and demonstrations. Men specially mentioned radio, television, and leaflets distributed by KickStart as important sources of information, whereas women mentioned their husbands or other farmers such as neighbors as an important source of information. According to Waris, Singh, and Chauhan (2010) women rarely use the mass media as a source of information because they are often too busy with both productive and reproductive activities to listen to the radio. A common practice in rural Tanzania is for men to carry the radio with them as they move around the homestead and village, and women rarely get the chance to listen to radio programs. In addition, it has been documented that persons who are already marginalized by limited access to resources, by being located in remote rural areas, or by their gender are more likely to experience unequal access to information (Fletschner and Mesbah 2011) . Further, family responsibilities and larger workload, economic disempowerment (Primo and Khan 2003) , and cultural norms (Fletschner and Mesbah 2011) limit rural women's ability to receive, seek, and use information.
The qualitative work confirmed the sales data, indicating that men dominated ownership of pumps, as well as the majority of other household assets. Both men and women reported that men owned most "big" assets such as land, houses, electronic equipment, bicycles, and livestock. Women on the other hand typically owned "smaller" assets such as utensils, clothes, poultry, and mobile phones. Fewer assets were reported as jointly owned and typically included assets used by the entire household, such as furniture, businesses, farm tools, and sometimes business accounts. Mobile phones were the only asset type owned by both men and women within the same household individually. We noted no pronounced difference in ownership of these assets between the more urban and the rural sites. Table 5 .1 provides a summary of commonly owned assets by men and women, or by the household jointly. There were no major differences in these trends between Kenya and Tanzania. Source: Focus group discussion data (2011). Note: Some assets were placed in more than one category by different groups. For example, in some groups, bank accounts were mentioned as commonly owned by men, whereas other groups indicated they were commonly joint owned.
In exploring the concept of joint ownership with FGD participants, it emerges that jointly owned assets are those assets that have been either purchased or obtained with the efforts of both the man and the woman. In addition, neither party can dispose of the asset without the consent of the other. In some settings it was problematic defining assets women owned, as many female participants expressed that the only assets they owned solely were their own clothes. It emerged from the discussions that, even when a woman had purchased an asset or brought it into the marriage, a man could often dispose of the asset without her consent. In central Kenya, women indicated they could take action against their husbands to claim back the asset. One woman FGD participant in Kenya said, "If a man sells something the wife bought and did not want to be sold, she can report him to the chief [local administration] and have the item confiscated and returned to her."
For women-owned assets such as utensils, women explained their claim over such assets in the sense that their husband could not bring into the house a co-wife to use the current wife's assets or give them out or dispose of them without consulting her. In the event of the death of the wife, her sisters are traditionally entitled to all the household utensils she has been using. In Tanzania, women indicated they knew their rights and would fight for them if need be. "Even if my husband divorces me, there is no way I can leave the house because I have nowhere else to go since we worked together to construct the house," said one woman FGD participant in Tanzania. Another said, "If my husband divorces me, I will fight for it [house] . I know my rights."
In terms of the KickStart pumps specifically, respondents indicated that the pumps were mainly used to irrigate their own land. In addition, some farmers in Kenya leased out their pumps at a fee or lent them free of charge to their neighbors and friends. The reason given for lending pumps free of charge by women from central Kenya was to help the borrowers benefit from pump use and encourage them to buy their own. Women from central Kenya also reported that men, who in most cases were the custodians of the pumps within the household, rarely lent pumps to women because "men do not like women to progress." In contrast, renting out pumps for a fee was practiced more in western Kenya. Three male participants from western Kenya reported that they lent pumps for 100, 200, and 500 Kenyan shillings per day (100 Kenyan shillings = approximately $1.20). One Kenyan man said, "I lent out my pump to a neighbor to fill his fish pond and he paid me 2,000 shillings [$23] for the one week that he used it." Some participants also reported lending pumps for payment in kind-either the borrower's labor or a share of the irrigated produce. These findings are similar to those from an impact assessment study by ApproTEC (1999) in Kenya. The pumps were also used for other purposes such as watering livestock and use in the household.
Although we saw no indication of men and women having their own separate plots, a clear division of labor appeared in pump use and irrigation activities. The main tasks were laying out pumps, pedaling the pump, and actual watering of the crops. Pipes were often laid out by both men and women and, in some cases, both girls and boys would join this activity during the school holidays. Pedaling the pump was considered one of the more difficult tasks and was often done by men.
In some cases, children joined in the pedaling as they thought of it as a fun activity, with children from neighboring homes often volunteering to pedal. There was a prevalent belief that men were stronger and should operate the pump. Women reported having difficulties using the treadle pumps, which were hard to operate. As previously mentioned, some women found the up-and-down treadle movement culturally inappropriate. It was also believed that women took longer to irrigate the same piece of land than men (one to two hours for men compared to three hours for women for an acre of land). This as discussed by women was because women took too many breaks to tend to other activities in the household including child care. A study on irrigated farming in Turkey reported similar findings whereby women were expected to participate in the irrigated production while continuing with their reproductive obligations of domestic tasks to ensure the well-being of the household (Behrooz 1992) .
FGD participants reported some constraints to pump use. These were mostly technical in naturefor example, lack of skills to maintain the pump and its suction cups; wearing out of the rubber bands; unavailability of spare parts in the local shops; limitation of the pumps in terms of water depth and distances; high cost of hose pipes that were sold separately from the pump; insufficient length of the suction pipe; and inability of the pump to retain pressure during the short breaks taken by the farmers when pumping. Some women reported difficulty because of the necessity for two people to operate the pump, which was a challenge especially for female-headed households. Although they could hire male labor, female heads of households reported that the male laborers tended to overcharge them and at times were unavailable.
Intrahousehold Decisionmaking on Crop Choice and Use of Income
Clear differences were seen in terms of which crops women and men preferred to irrigate and about what they felt they could make decisions. Criteria used to choose what crops to grow under irrigation included crops with potential for both home consumption and sale, availability of a ready market, even at the farmgate, and the ability to grow with minimal labor and external inputs.
In Tanzania, the top five preferences for men were tomatoes, cabbage, Chinese cabbage, onions, and green maize (Figure 5.1) . Women chose tomatoes, cabbage, potatoes, kale, and maize. The main difference for women was in the choice of kale, a leafy vegetable common in the diets of rural households. Tomatoes were a high-income crop, often with established buyers. When asked if they could chose only one crop to irrigate, which it would be, men chose tomatoes but women often chose a leafy vegetable such as kale or amaranth. Men argued that the income from tomatoes could be used to purchase all the other food requirements for the household. A reason for the women's preferences was that the leafy vegetables such as kale, pumpkin leaves, and amaranth could be sold and eaten at home, and when sold, could be sold in small enough quantities and more regularly. The amounts of money from the regular sales were also small and women could maintain control of this money. This of course has implications for women's ability to then accumulate large amounts of money to invest in other assets. Some studies have found similar results with men preferring cash crops and women preferring to grow food crops (Sachs 1996; National Agricultural and Livestock Extension Program 2009 ).
Figure 5.1 Irrigated crops preferred by men and women in Tanzania
Source: Focus group discussion data (2011).
In Kenya, among the factors discussants said determined the kind of crops to be irrigated were these: local market demand, which was highest for all crops during the dry season; availability of inputs and ability to manage the crop (kale and local vegetables were easier to manage than other crops because they required minimal inputs); the time it took for a crop to mature (kale and local vegetables took a short time); length of the harvesting period (kale, spinach, and local vegetables were harvested over a long time); ability to fetch high income (maize, tomatoes, and cabbage, particularly in the off-season); perishability of the produce (onions and butternut squash stored longest); and preference for home consumption (vegetables).
Men and women had different crop preferences, which were influenced by factors such as location of farm, crop use, the commercial value attached to a crop, marketability, the cost of production, and the existing gender division of labor. When asked to score between 0 and 5 for the most preferred and least preferred crops (5 being the most preferred) men's top five preferences were kale, tomatoes, cabbage, cucumber, and butternut squash, whereas women preferred kale, cabbage, tomatoes, amaranth, and spinach. Whereas both men and women had kale as a first priority, women gave kale a higher score than did men. Three of women's top five preferred crops were leafy vegetables. Women preferred leafy vegetables such as kale, local vegetables, and spinach that were harvested over a long period, were normally sold at farmgate in small quantities, and also contributed greatly to household food security. Women usually had control over income from the sale of these crops, which enabled them to meet the daily household purchases and to meet their weekly contributions in the merry-go-round (social) groups. Men, on the other hand, preferred high-value crops such as tomatoes, onions, banana, cabbage, and green maize, as they were harvested and marketed at once in large quantities and produced more income ( Figure  5 .2). There was a consensus in both countries that men planned and often discussed with their spouses what crops to grow and irrigate; however, in the event of a disagreement, men made the final decision. A recourse for women was the threat to withdraw labor from the specific crops or plots if not involved in the decisionmaking or the management of the cash from the particular irrigated crop. Women who had their own plots often made the decisions on what crops to grow and irrigate in those plots. Women also had autonomy in decisionmaking when operating household plots where the husband was working or living away from the homestead. It must be noted, however, that decisionmaking is a complex phenomenon that manifests as autonomy and partnership, both of which could represent cooperation or conflict (Kabeer 2001) , and it is often difficult to determine whether a decision made jointly or in consultation represents cooperation or coercion. In some cases, what often passes as joint decisionmaking may in fact be coercion.
In Kenya, both women and men planted and weeded all priority crops together. Women harvested leafy vegetables (kale, spinach, and black nightshade) and men harvested tomatoes. In western Kenya, men conducted all activities in tomato production. Tomato is a high-value crop and is harvested in large quantities within a shorter period as compared to leafy vegetables. Although men and women manifested clear preferences for crops, it was more common to find women working on crops prioritized by men than men working on crops prioritized by women. For example, it was more common to find women working on tomato plots than men working on plots planted with leafy vegetables.
Although men, women, and children weeded and harvested crops jointly, men usually conducted all the sales alone. "Women provide more labor than men in horticultural fields, but the crops are often sold by men for cash," said one male FGD participant in Tanzania. Some of the products were taken to the market using bicycles, which women could not ride because they found cycling a loaded bicycle difficult. When bulk buyers purchased produce at the farmgate and the husband was away, women were allowed to sell only if the selling price had been agreed upon with the husband. Men participants especially in Tanzania defended this difference in market participation, indicating women had poorer negotiation skills than men and could be taken advantage of easily by middlemen. Four main scenarios on handling money earned from irrigated crop sales were described. In the first, men kept the money, but decisions on how to spend it were made jointly. In this case, there was often consultation on how the money was used. There were, however, instances where men kept the money and used it on purchases or activities that were not agreed on with the spouse. This was very common in cases where sales took place in major towns or away from the home. The second scenario was frequently presented by households in which one of the adults (usually the male adult) had an account in a bank. In this case, the money was often deposited in the account and decisions were made jointly on major expenditures such as payment of school fees, purchases of large assets, and the disposition of money required to pay medical bills. Even in this case, women said that men often made the final decision. Men also reported often giving the money from sales to their spouses for safekeeping. This was often the case where men felt they would waste the money if they kept it themselves. But the woman in this case could not spend the money without asking her husband's permission and would often get into trouble if she did. In the fourth scenario, women often sold leafy vegetables or other crops, often at the farmgate or in local markets, and made decisions autonomously on how to spend the money. This was mainly because these were often small amounts and there was a perception that leafy vegetables were a crop for women anyway that did not get much attention from traders. Studies on sales of milk have shown that when milk is sold at the farmgate, women are more likely to manage the income as they are the ones that do the actual sale transaction, and the sales are often small .
Surprisingly, women's pump ownership did not seem to influence the decisions about which crops would be irrigated and who would manage the income from such crops. What seems more critical is the type of crop, whether it is harvested and sold in small or large quantities, and whether for cash only or for cash and food. It must be noted, however, that due to the small number of women who had bought pumps or indicated they owned pumps (usually one or two in every FGD), the results about the influence of pump ownership on decisionmaking on either crop choice or management of income were not conclusive.
Impacts of KickStart Pumps on Household and Individual Well-Being
To inform pathways and dynamics of change within households due to ownership and use of pumps, we first examine preferences and priorities of expenditure within the household. Figure 5 .3 shows results of emphasis placed on various expenditure and investment priorities by men and women in Tanzania and Kenya. Men and women in single-sex groups and mixed groups were asked to mention the priority assets that they purchase with income earned from irrigation activities. During the analysis, we tallied the number of groups where each asset was mentioned by men and women. Priority expenditures revealed both differences and similarities between men and women and between sites. In Tanzanian sites closer to urban areas, the priorities most commonly mentioned by men were purchase of a house, purchase of a bicycle or motorcycle, and education. In the more rural villages, livestock was also commonly mentioned. In contrast, the most common investment priorities according to women were utensils, clothes, food, and education. Clothes and utensils were never mentioned by men in Tanzania. Both women and men mentioned business and land as common investment priorities. In Kenya, investment priorities common to both men and women were education, food, and house improvements.
In both countries, men prioritized land, livestock, and bicycles and women prioritized food and clothes for the family. Such investment priorities may reflect roles assigned to women as the producers and providers of food and caregivers of their families. For women, they could also be a reflection of the smaller amount of money they have control over as reflected in the types of crops that they manage. For men, this was also associated with their cultural and traditional roles. "Culturally, men are expected to build houses, sometimes even before they marry. It is their responsibility," said one man FGD participant in Tanzania. According to a woman participant in Tanzania, "In our culture, women are not under any obligation to the society to make big family priority investments. They [women] are responsible for feeding the family and household welfare. For example they have to ensure that children and the husband are well fed and clothed."
Men and women appeared to hold misconceptions of the other's investment priorities. For example, when asked what women's investment priorities are, most of the men in Tanzania indicated clothes. Women discussants, on the other hand, mentioned clothes as a second or third priority. Although men spend money on important family investments, sometimes this portrayal of women by men could lead to the exploitation of women by men, whereby men spend the money on behalf of the family with the pretext that women spend money on things that are not of priority to the family. Despite the prioritization of education by both men and women, in Tanzania their views differed on whose education was more important-that of girls or boys. This was evident not only between men and women, but also between young and older men. Women participants in almost all villages visited reported that both boys and girls have equal chances for education. Even in times of financial constraints, they would rather apply for loans to ensure that both girls and boys are sent to school. On the other hand, men said that primary education is free in Tanzania, and parents are obliged to take all children to school. However, if they had financial constraints and had to choose who to take further to secondary school, they would opt to pay for the boys only. According to one man FGD participant in Tanzania, "Girls sometimes become pregnant and not complete their secondary education. And anyway, there is no need for investing on someone [girls] who will finally get married to another family."
Young men insisted that gender discrimination in education has no place in contemporary society. Despite some of the reservations about sending girls to secondary school, the majority of discussants across the three regions agreed that all children should have equal access to education.
To map the impacts and impact pathways of the pumps, participatory impact diagrams ( Participants identified an increase in the area of land under irrigation as a major outcome of owning a KickStart pump. Good yields motivated farmers to cultivate larger plots than if they had depended on rainfall for crop production. As shown in the PIDs, owning the KickStart pump resulted in the general improvement in household well-being in terms of more income, better food security, and improved health status among men, women, and children. Improved well-being was explained to have led to good relationships and more love within families. Other positive outcomes included accumulating other assets such as motorcycles and bicycles for hire.
The misuse of money by men, mainly on alcohol and on extramarital relationships, the latter referred to as nyumba ndogo (mistresses), was reported by female FGD participants. A small section of men indicated that the increase in income from the pumps led to more loitering and drinking of the local beer. This was, however, mentioned in only a few FGDs. Other negative impacts mentioned were that some jealous neighbors or community members could maliciously destroy crops in the fields or steal the pump.
In addition, a number of trade-offs as a result of buying and using the MoneyMaker Plus were documented. For men the main change was that they stopped selling their labor to other farms. Men concentrated on horticultural production, which assured them of reliable and higher income. They also used their additional income to start other businesses, which left little time for leisure activities. The main trade-off for women was that they no longer had time for social activities such as group meetings and church activities such as choir practice. Women reported stopping petty businesses they used to have before they purchased the pump. Women reported that they no longer had time for leisure and had to wake up very early. Playing time for children was also said to be reduced as they participated in irrigation activities. In Kenya, the following benefits were associated with the pumps: reduced labor for fetching water by women; an ability to grow a variety of off-season crops leading to achievement of household food security and increased income from crop sales; reduced idleness and time wasting in social gatherings and alcohol drinking for men; recognition by agricultural extension agents; and an increase in self-esteem and family cohesion. Pump owners reported growing the same crops before and after buying pumps, but the quantity produced increased. Without the pump, only small portions of land were irrigated using a bucket, but after buying a pump, the area under irrigation increased to about 0.25 to 0.5 acre. Prior to buying the pump, most of the produce was used for home consumption with only minimal sales of surplus, primarily by women. With the pump, and hence increased produce, men became involved in the sale of produce as they supplied vegetables to local institutions and markets using bicycles. The irrigated crops contributed greatly toward enhancing access to food and income and improved welfare not just to the household that owned the pump but also to the community, which had access to more food.
The income from sales of irrigated crops was invested or used in various ways, including purchase of assets such as land and commercial plots and building rental houses; payment of school fees; ensuring household food security; purchase of household assets such as utensils, water tanks, sewing machines, televisions, and furniture; and purchase of other assorted items such as farm implements, bicycles, motorbikes, water tanks, greenhouses, drip irrigation equipment, and clothes. Other businesses were established as a result of the income accrued from farming and other pump-related activities-for example, restaurants, cereals trading, and a quarry business. Women reported reduced drudgery in fetching water for domestic and livestock uses. This was especially true for households that used to draw water from wells with buckets and rope before the purchase of the pump. Additionally, women's access to social capital increased because income from the sale of irrigated produce enabled them to join and contribute to women groups and merry-go-rounds. The little cash from farmgate sales also enabled women to make basic personal and household purchases without asking their husbands for money, and this reportedly led to a decrease in household conflicts.
In addition to tangible benefits, KickStart farmers reported acquiring a positive perception of themselves and being seen positively by others. Women described themselves as feeling respected, feeling self-sufficient, being an advanced farmer, being a role model, being food secure, and having a sense of insecurity when they had much money particularly after bulk sales. Men reported feeling proud and being an employer, rich, a leader, respectable, an able person, a hard worker, an adviser, and a good provider. "My neighbors occasionally buy for me beer at the bar as they recognize me as an achiever," said one male FGD participant in Kenya.
The drinking of beer was, however, seen as a negative outcome of the pump. The community also displayed some negative perceptions. Some participants reported having experienced jealousy from neighbors, and the increased workload, especially for women, meant they had less time for social activities-they reduced the number of groups they belonged to and reduced domestic activities such as ironing clothes. Men forewent social evening activities, reduced time spent off the farm drinking beer, and reduced prolonged visits.
Assessment of the Mobile Layaway Service in Kenya
In 2012, KickStart rolled out its Mobile Layaway program, or Tone Kwa Tone ("Drop by Drop" in Swahili), across all of Kenya. The Mobile Layaway is an innovative micro-saving service that enables farmers to save to purchase a pump by making micropayments toward pump ownership through their mobile phone. The assumption by KickStart is that lack of money is a major constraint to farmers and especially women purchasing the pumps. The pilot in Kenya has shown increased pump adoption among women and a poorer segment of farmers in comparison to routine sales data. At the time of this study, more than 250 farmers had taken advantage of the program.
Twelve people, seven women and five men, who had used the service were purposively selected according to KickStart records and their availability and willingness to be interviewed. All the women had chosen the service for lack of cash to purchase the pumps. All the women belonged to a self-help group through which they purchased the pumps. The purpose of the self-help group was to pool resources, such as money through monthly contributions, and help themselves improve their livelihoods. The agreement in the group was that every member should make periodic contributions so that all the group members would eventually own a pump as individuals.
The main source of information about the layaway service was a KickStart representative with eight out of the 12 farmers having obtained information in this way. Other sources were media and advertisements at local input shops. For women, members of the groups were an important source of information on the service. All the seven women in the study indicated they would not have bought pumps if there had not been a layaway service. Of the five men, two indicated they would not have bought the pump without the layaway service and the others felt it would have taken them a very long time before they bought the pump.
Although the layaway service was highly rated for enabling cash-constrained men and women farmers to purchase pumps, farmers felt it could be improved by including the whole kit in the service (hose pipes and water tanks) as well as training for users of the pumps. The awareness of the existence of the service was low, and farmers interviewed felt information on the service should be more widely disseminated through more media campaigns and that the service should be widely available through all the pump distributors.
The layaway service also still requires farmers to accumulate the full purchase price before they can use the pump. Farmers interviewed felt this was a major disadvantage and recommended alternative services such as rent-to-own (where farmers start paying off the pump, get the pump, and pay as they use), cash credit, or equipment credit (similar to rent-to-own).
CONCLUSIONS
The findings from the qualitative study suggest that the introduction of treadle pumps is transforming subsistence farming into more commercial farming. KickStart's mission is to improve farmers' livelihood through enabling them to grow high-value horticultural crops using simple and affordable pumps for irrigation. Its market-based approach to disseminating low-cost pumps has transformed some smallholder farmers from mainly subsistence farmers to market-oriented horticulture farmers.
The approach, however, has not led to gender-equitable ownership of pumps, as women account for only about 10 percent of the pump buyers across the two countries. Women have less access to information regarding the pumps and often rely on their husbands and neighbors for such information. They also have lesser access to cash. This implies that if a market-based approach is to reach and benefit women, it needs to be accompanied by specific strategies that address women's information and financial constraints and that enable them to access the assets. Technology design should take into account women's needs and should start with addressing their labor constraints. The need to have two people to operate the pump at any one time was a major constraint to its use-especially by female-headed households-and the mode of operating the pump was found culturally inappropriate for women in some areas. Gender issues related to technology must be considered in the design of the equipment; it is important to analyze how a technology affects its end user, and to keep adjusting it for the user's benefit. A good understanding of the gender dimensions of farming in a particular context can inform the development of technologies based on user specifications, and it can help technology disseminators use channels and approaches that reach both men and women.
The study demonstrates that women's ownership, or non-ownership, of the pump is not the main determinant of whether they make decisions on the crops to be irrigated or the management of income from the crops. Determinations about which crops to be irrigated are made according to the scope of marketing and the potential to serve the multiple functions of food security and income generation. Although a convergence of these criteria is noted for men and women, the crop choices still differ: men prefer crops they can harvest frequently and sell in bulk, such as tomatoes, whereas women prefer crops harvested over long periods of time and often sold in small quantities, often at farmgate or local markets, such as leafy vegetables. What crops are grown and where they are sold, however, does influence whether women make decisions on use of income from the sale of such crops. Further studies incorporating more women who own pumps are suggested to investigate further the benefits of women owning the pump with respect to their decisionmaking, bargaining power, and even expenditure of income from the irrigated crops.
Although laws in both study countries permit asset ownership by women, in many countries customary laws and beliefs discriminate against women in terms of asset ownership and control. The current study demonstrated that there are groups of assets over which men and women clearly claim ownership. There is also some recourse for women in cases where a man disposes of either a jointly owned or woman-owned asset. However, this does depend on women's knowledge of what their rights to the assets are and what recourse they have, something that, in this study, differed greatly between the rural sites with strong gender stereotypes and sites with close proximity to urban centers with weaker gender stereotypes.
Decisions about crop choice as well as major income decisions were mainly in the hands of men irrespective of whether women owned the pumps or not. There was a lot of reported joint decisionmaking, with the indication that men would often make the final decision in case there was a disagreement. One area for further study is exploring the real meaning of joint decisionmaking for different types of assets. There were cases where both men and women said decisions were made jointly, but on further probing, it was discovered men would actually make the final decision even when women disagreed. This implies that joint decisionmaking could be placed on a continuum from conflict and coercion to actual cooperation. A methodological exploration of how this can be contextualized in data collection would contribute greatly to the literature on gender and intrahousehold decisionmaking.
The study also demonstrates what other technology evaluation studies have documented: that well-intentioned technology interventions can have both positive and negative impacts. Although pumps increased the area under cultivation and incomes, they had negative social impacts for some households where women's labor increased after buying a pump, often without their benefiting from the income generated by the pump. This led to other consequences, such as the erosion of their social connections with the community or other women.
The study also found misconceptions regarding several issues that, although seemingly outside the scope of this sort of technology intervention, do have implications for whether such an intervention achieves development outcomes. These include misconceptions about women's capacity (for example, women cannot negotiate with traders), women's ownership of assets, and investments in the education of boys and girls, among others.
